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NEW RECORDS OF THE CKSTODE OEM S PSEVDOTOBOTIIRIVM 
(TRY I’ANORII YNCHA: O' I 'O BOTHRI ID A K) FROM AUSTRALIAN FISHES 


by 1. Bivi Kiiji.t' . R. A. Cam Mil i.i. & M. K Jom.s 


Summary 

lii vintnot. I . Camhiii i i . k. A. it Jovi s. M. K. (200III New records ol (lie eesinde genus I'scuilcttibtitbmiill 
( riypiiinirliyneli.i; Oioboihrhdael IV'>m Australian tisliex, Tntm. It. ,\nr. .S'. \wti, I24t2» 151-102 10 November, 
2000 . 

t‘\viul<mhoihiv\m tli/isacmii (Tallinn, 189?) is reported from ilic Australian region lor lhi- lirsi lime Iidiii 
various species ol teleosi fishes anil is redcscribed -iiul compared with specimens from other purls ol ilie world. 
l'M'i{(b‘ii>bolliriiwt i nil (Bilqoes A siuirkiiui. 107M comb. nov. is reilesenhed based on specimens from the 
mOisli Alim xnit'lHi knei A Sieindueher, 1X66 from Queensland and is assigned provisionally »n the genus 
I’yi’inliniiliiillirhwi. The relationships ol Psaidolnl.nilniinir with other olobolhriid genera me discussed. I lie 
analysis of nnatoniicul features presented indicates the validity of the genus I'.'a'iiiluhJuitlinioii and thm it 
possesses an atypical hctcroaeaiulinus arniaiure consistent with it' position within the family Otohoibriidae 
Uolll'lis. 1042- ihe I'nmilv Psetldolobutltriidae Palm, 1005 is llterefon. considered a synonym of Olriholliri lilac. 

Ki.v Words: Cesmdes, lislies. new hosi records. Ibrmlniohoilmiwi. (hohoiliriwii di/mitum. Owhuilirimii 
tirii. Otobnilvrildae. 


Introduction 

Ccslode.s (tapeworms) of Ihe ordet 
Trypanorhyncha Diesing, 1863 occurring m 
Australian lislies arc slill relatively poorly known 
since large numbers qf potential host species as well 
as geographic regions around Hie cunlinenl remain lo 
he examined. Amongst the most poorly investigated 
families of Hits evstude oriler is the Olobolhriid tic 
Doll I ns, 1942. currently represented in this region 
only by Oitilnuhnittn tnttffilix Miscode. 1954 
iMiscode I954i and I'ntriltinrixiiwu cannphyllmn 
i Die-sing. 185(1) i Beveridge & Campbell 19%). 

In lhe present paper, the occurrence of the genus 
l J \aitltilrihi>ilinitni bollliis. 1942. based on its only 
known species. I‘ ilipxtuvin (Linton, 1897), is 
reported lor the first lime in lislies from non hern 
Australia. Oiuhiiihrittii) til’ll Bili|e-es & Stum kin. 1976 
is also reported from telcos! lislies from Queensland 
and is placed within the genus Psciulotobolhnitni. 
Because the del mil i< >n of the genus and descriptions 
ot both species included in this report are incomplete 
(Beveridge cl til. 1999), redeseriplioiis based oil 
Australian specimens as well as other specimens 
available lor examination in museum collections are 


|7cpjrllliciil ill Velmimrv Siierne. Tile f'liivcrsiiy ”1 Melbourne 
I'arKvilli. Vie tilsj. 

IX-p.ii■ me-Mi of lliiitngv. I imveis-iiy ol Maswivhiisdls Dunuiiiuih. 
Nona Omimuulfi 2(171)0 1 ISA 

t 'euliv lor VlieMuseum V Miero.ilKilysis- I lie 1 1 IIIVe'lsits ill 
t.luei nslaiid Si fueiu Qld 41172. 


provided In addition, the taxonomic relationships ol 
l\ciul(HOjhoilm'iwi within the family Oloholhriidae 
are reassessed. 

Materials and Methods 

Cestodes collected by (lie authors were placed in 
tap w ater to induce evagination of the tentacles and 
were then fixed with lU'r formaldehyde or HYA 
ethanol. Specimens were subsequently stained with 
(’destine blue, dehydrated in an ethanol series, 
cleared in methyl salicylate anil mounted in Canada 
halsam. Tentacles were detached from strobilue 
using a scalpel and were Ihen mounted in glyceride 
jelly for examination of the tentacular annulare, 
Drawings were made using a BII-2 Olympus 
microscope with Nomarski interference optics, lilted 
with a drawing lube, Mcasuiemenls are presented in 
micrometres unless otherwise stated as the range 
followed by the mean and number of specimens 
measured in parentheses. 

Specimens in the collodions of Ihe Stmlli 
Australian Museum. Adelaide (SAM A), the 
Queonslttiitl Museum, Brisbane (QMl. the British 
Museum (Natural History), London iBMNIIi. the 
Museum national d'Histoire nalurelle, Paris 
(MINIIN) and the United Stales National Parti site 
Collection. Washington (l)SNPC) were examined. 

A complete synonymy for /* dipxtiatni was 
provided by Dolllus (19421. Consequently, the 
leferenees cited bore are those in which novel host or 
geographic records are listed including those cued by 
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Bates (1990). Records such as those of Linton 
( 191.'). Limner <1934). Joyces & Baer (1936) and 
Southwell (1913, 1930) which merely repeal 
previously published accounts have been excluded. 

Host nomenclature follows Paxton ft nl. (19X9), 
Robins ri at. (I99|) and Allen 1 1997). 

Psfiiilninhollliilnn Dolll'us. 1942 
Type species . P. dipsanitn (Linton. 1X97) 

Pseudalohathrium dipsanwi (Linton. 1X97) 
(FIGS 1-9) 

Otoboihrium dipsaann Linton. IX97. pp. X06-S07. 
pi. 64. lies 1-5 ( Pomatnmus sahulrix (Linnaeus, 
1766), Atlantic, North America, Massachusetts); 
Linton. 1901. pp. 412. 451 ( Pomutonuis saliulrix ); 
Linton. 1905. pp. 329, 331. 375 ( Cemropristes 
striata t Linnaeus. 1758), Atlantic. North America, 



1 

i_i 

Figs I V Pseudalohathriwn ilipsurmti (Linton, 1X97). I 
Seolex. 2. Hoflu Dial pit. lateral view. 3. Tentacular hulls, 
showing origin of retractor muscle. Seale bars = 0,1 mm 


North Carolina); Southwell. 1912. pp. 270. 27X. lies 
19 21 (identified as O. insignt') (Epinephehts 
imdidosus (Quoy & Guimard, 1X24) (=Serranns 
undidosns). Parastn'niutti’iis niger (Bloch. 1795) 
(=Stomateus niger), lYtagramma crassispimmi 
Ruppell, 1838. Ralistcs spp.. Sri Lanka (illustrations 
are not of O. dipsaamiy, Linton. 1924, p. 2, 53 
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[Aluivrus schocpfi (Walbaum. 1792) 
(=CeraUHdiillnis sclmepjl). Xiphius xlmlins 
(Linnaeus, 1758), Atlantic. North America. 



Massachusetts; Tnichinotus fulculils (I.innaeus, 
1758) {=Mvciet<>penti fiilcutci), Atlantic. North 
America. Florida); Southwell, 1924. p, 489 



i-1 


basal and ineUlbusnl tentacular arnialure 4. Antibolhritlial surface of 
ub slight space between files I unit 1' in meutbasal region. 5. External 
and band of booklets on bothridiul (right) side ol 
band of booklets in centre with prominent space on either side of the 


igs 4-0 Psnitltittibtilhriiim ilipsut imi (Linton. 1897), 
lenlttcle showing origins ot ascending book rows w 
surface of lenlaele show ing ascending rows of hooks from lett to right 
tentacle. 6. Bothridiul surface of lenlaele show ing 
band. Scale bars = 0.01 mm. 
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{Epinephchts nndnlo.sus, Diagraiiinui crassispiinnn , 
Sri Lanka >; Souihwcll, 1929. pp. 291-292, 311, Fig. 
47 ( Epincplu’hts iiudnlosiis, Diagrrnnitiu 

cnissispiiuun, Snfflamen fniciuiltix (Latreille, 1X04) 
I-Bidisles mihs), Ijiijinuis dodecacantlws (Bleeker. 
1833); Lcllinnn. s onmtiis Valenciennes, 1830, Sri 
Lanka, p. 311, A ha I isles siellaius (Lacepede, 1798) 
(=H<il isles Sicilians), Leiliriinis ornatus. 
Pa rust roan ileus nif;er); Yamaguli, 1952. pp. 69-70, 
fig. 105 (Cliclieluniclilliys kumu (Cuvier, 1829), 
Japan). Palm et a!.. 1994, pp 153, 156, 159, fig. 4 
U’vHiiiilossiis seiwgalciisis (Kuup, 1858), 
Pcimicplialiis banc (Lacepede. 1803), Gulf of 
Guinea). 

Otoholliriinn (Pseudotobothriiun) dipsacum: 
Dollfus. 1942, pp. 253-255, fig. 157 (Polyiwimix 
(liiiklriplis Cuvier & Valenciennes, 1829) East 


Atlantic, Africa (Congo))(identifiealion uncertain): 
Cruz-Reyes, 197.3, 25-29. figs 1-5 (Batistes palylepis 
Steindachner, 1876, Pacific Ocean, Mexico). 

Pseiidoiobotliriinn tlipstiaim: Ward, 1954, p. 255, 
fig. 8 (Spliyraena hnrraciuln (Walbamn. 1792). 
Miami, USA); Palm. 1995, pp. 102-103. 154 162 
(IInanition pliunieri (Lacepede, 1801), Brazil); Palm 
('/ cil.. 1997b, pp. 71, 72, 75 (Pscudnpcnens 
iiniciilaiiis (Bloch, 1793), Haciiniloii pliunieri. 
Atlantic. Brazil), 1997b. p. 84, figs le. Id. 

Types: Holotype (larval) from Poiiiatiwiiis sal tains 
(Linnaeus. 1766) (USNPC 4794). 

Material examined: 

From Australia; 

from Almlisles siellaius (Lacepede. 1798); 5 



figs 7-9. Profiles of hooks from (he tentacular armature afPseitdnlohnllirium dipsaeum (Linton, 1897). 7. Meta basal region, 
from left, first hook in row. hook in middle of row, hook near end of row. terminal hook of row. outer booklet from band, 
inner honklet from hand. 8. Hooks of rows 10-15 tram the base, from left, first hook of row 10. first hook of row 15, 
hook in middle of row 15. hook at end of row 15, outer booklet of bund, inner booklet of band. 9, Hooks from base of 
tentaele. from left, lobed hook on untihothridial surface, outer hook of band, inner hook of band. Scale bar = 0.01 mm. 
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specimens. Heron Island, Qld (QM C.217*J2«-32): 

from Ci'plttiiophvtis (voiiostipnut (Kulvl & van 
llassali. 1828)' I specimen. Heron Island. Qld (QM 
('.21 1454); 

from l.piorphchts xttillus (Valenciennes. 1828). 7 
speem lefts,( ape ( levolitnil, Qld (SAMA 31342); 

from Is-linplumi'i plutyptmis (Shaw & N odder, 
17421 3 specimens. Cape Bowline Given. Qld (QM 
G2I2I65, 212744); 

Iroin Mtlktmt iiulicu (Cuvier. 18.321: 2 specimens. 
Cape Bowling Green. Qld (QM C.212166, 212800 1 . 

from Makuint imizum (Jordan tVc Snvdei. |4(ili; 7 
specimens. Cape Morcton Qld (QM (1212783, 
2l274*i; 

from Nosi » lUimiiu'ii (Valenciennes, 1835); I 
specimen. Ileum Island. Qld (QM G2124(4.1); 

from I’seiHlocaiwi.x JvnHw (Bloch A: Schneider. 
1*01 r 2 specimens, Heron Island. Qld (QM G2I446I. 
217436): 

from IV/rtroponut* troponin* ilaeCpcdc, 1802): 2 
specimens. Heron Island. Qld (QM G2I4462). 

from I'lcitropinnns ouitvluiits (Bloch. 1740): I 
specimen. Heron Island Qkl (QM (3206464): 

IVom Kliincraniltn ,s rot l<Wnul<iriy i Bloch & 
Schneider, 1*01 r. 3 specimens. Heron Island. Qld (QM 
G2 17433-5): 

lit an (lyimiooinltl unicoloi i lstippel. 1*36) 2 
specimens, Clurke Reel', VVA |S,\MA 31 343). 
pram Indian Ocean; 

limit lui/twit* pihlviA (t-'orsskal, 1772’I; I specimen. 

I liilnlc. Maldives (QM CiL 10508). 
l-iom Pas( Africa: 

Irani ( rpluilopholifi \nimrroii (Valenciennes. 1*2*1; 

I specimen, Zan/ibat (BMNH 1461.6.26 120-.5); 

Irani i'.pincpltrlus widahuihivt (Bloch &. Schneider, 

I *()l). 5 spe> imens. Zanzibar (OMNI I 1461.6,26.120- 

5); 

from r-pinrpliulttS tonvina Poi'cskal, 1775: 3 
specimens. /an/ibar i BMNH 1461 6.26.120-5): 

from Epmcphetns chlor<>slipWti (Valenciennes, 
1*2*1. I specimens, Persian Gulf iBMNII 
1442,7.13.1 15). 

Prom Sri Punka (Ceylon); 

Prom SiiJJIoihiv tnwmios il-atrcille. 1*04) 
(-/AtZ/Mtev mint), I:. | reel men (BMNH 144711 1.5.33- 
7): 

from Mhilish a eW/ii/m (LucepCfdt*. 174*): 6 
specimens i HM N11 1477.11.15.33 7): 

front Irllnimi' oiitatp* Valenciennes. IK30: 2 
specimens (BMNII 1477 IJ. 15,31-2): 

from Lriliriiui ,s sp,; I specimen (BMNH 
1477.11.15.58-62): 

I'roin i.piiujpltoltis wulnlosto (Quov it Guimard, 
l*24i (=iurninm iwtJnln.sus): 5 specimens 11 NNPC 
44*16) 

protn S'otllli America. 

from llaanitlon pbinio'ii (LaccpCdc. ISOJl: I 
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specimen. Brazil (in personal collection of 11. Palm). 
Pram North America. 

from 1‘oinonnwo \tilloln\ (Liniiucufc- 1766): type; 
liont My< lernpi'ira plii'iun Jordan V Swam. 1884: * 
specimens. New York Aquarium (l 1SNPC .55777): 

front lloi'iinth mi porrn (DesoluivM. 1*2.3) (- 
Nl'oiiuu'iiis pnrrn): 2 specimens. New York Aquarium 
(HSNPC 357*0. 357*1 r. 

Ivom Conlhiclenni\ otffhimrn (Mitehill. 1*15) 2 
specimens (I'SNPC 357*2); 

Iron) CtittlliUfennis mil'rnluhts (Bioelt. 17*6)1 I 
specimen. New York Aquarium iL'SNPC 15*52); 

from Ut vtrrit r/imitrr/y (Bloch, 1741): I specimen. 
New York Aquarium tUSM’C 35783c 
from Harpr nifn Linnaeus, 175*: I specimen. New 
York Aquarium (CSNI’C 35850): 

frain Sivipoain phwurri Bloch. 1784: I specimen 
(l.’SNPC 35*511; 

liom Dioropr anohs Cuvier N Vuleneieunes. I*3(i 
(-Nroworni* untili\): I specimen. New York 
Aquarium (USNPC 35*5.3 1 ; 

from l.iuhnoitiiiHiis nhnimu t (Wuulbuuin. 1742): I 
specimen. New York Aquarium (CSNPC 3(i02*l. 

/.)«‘srripiioit 

Meilslircmenis from Australian specimens. Scoles 
3.3-5,0 (4.2, n=IO) mm long. maximum width ai 
posterior extrernhy 0 *3-1 42 1 1.12, n=10i mm; pars 
bothiidialis I 05-1,40 1 1 28 n—10) inm. 2 boiliridia 
with thick margins, posterior margin of each 
builii idiom with 2 prominent fus.xettes: pars 
vaginalis variable in length, depending upon stale ol 
contraction ol specimen. 1.88 3.40(2.58. n=|D) mm, 
prominent longitudinal muscles between icniaculai 
sheaths; bulbs elongate. 1.14-1.70 < 1.42. a- III) mm 
long. 0.200.30 (0.25, it— 11)) mm wide, lengllr.widlh 
mtio 4.10-7 35 (5.42. n — 10). posterior e.xireniilk's of 
bulbs directed laterally, terminating at po.slero-lulerul 
margin of velum; ptcbulbar organ absenl: retractor 
muscle originating from anierior half of internal wall 
of bulb; no gland cells pfcseilt within bulbs-; scolev 
ratio (pho:pvag:phulb - 1: 1.23:1. Mi); scnle\ 

eruspedote. length of velum 0.26-0.50 ((1.34. n—00 
nun long, pygidimn (1.40-0.65 (0.54. n=10l nun long 
Tentacles of relatively uniform diumeici lor mosl >>| 
length, without basal swelling slightly narrower al 
base. 80 |5()(l2t), n= |0) in diameter al base. 100-160 

(140, |i=IO) in diameter m melribasal region; 1150- 
2200 1 1440. n=IO) long when fully extended, tapering 
at lip. with approx. 125 rows of hooks. Aniiaunv 
heiemaeanihous. Iietenmioiphous; hooks hollow, no 
distinct basal ainiulurc. Hooks arranged in ascending 
half-raws; rows beginning on antiboiliridial surlace. 
terminating oil bolllridial surlace; slight space 
between hook files I and l on anliboiliridi.il surface, 
mosl pmininenl between rows 6 and 20: number ol 
hooks changes along leniacle 1(1 rows Irani base, |o 
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Figs 10-13. P.wiiihilobollirinni arii (Bilqees & Shaukat, 1076) comb. nov. 10, Scolcx showing lateral extension of posterior 
region ol pars hulbosa. 11. Bothridium showing hothiitiitil pits (p) at posterior extremity of bothridium 12, Tentacular 
bulb, showing origin of retractor muscle. 13. Basal and metabasal armature, bothridiul surface, showing interlocking Hies 
of hooks at base and origins of ascending hook rows of metabasal region. Scale bars - 10-12, 0.1 mm. 13, 0.01 mm. 
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l-iiis 14 IS. I’.u-mlotokoihrium tirii (Bilqees & Shaukut, 1976) comb. nov. Tentacular armature. 14. Metabasal region, 
bolhriclial surface, showing origins of hook rows. 15. Metabasal region, external surface, showing ascending rows of 
hooks on left and hand of booklets on right. 16. Metabasal region, untibothridial surface, showing central hand ol booklets 
with flanking file of booklets on each side, 17. Basal region, external surface, bothridi.il aspect with interlocking large 
hooks on right hand side, bill-hooks on antihothridial surface on left hand side. 18. Basal region, oblique view ol 
untibothridial surface showing bill-hooks on anti hothridial surface of base and origin of band of hook lets in metabasal 
region Scale bar - 0.01 mm. 
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honks per print ipjil mw. 20 rows from base I 5 books 
pei row; 25 lows from huso, 40 hooks per row. 
in< ivnse in number of liooks occurs oL origins ol’ rows 
• hi unlibolhrulinl surface: number of liooks per row 
diminishes towards tip ol tentacle; 110 rows from 
lni.se. 50 hooks per row, 120 rows from by sc. 20 hooks 
pei low. Hooks change slightly in shape along 
tentacle. At ha.se. hooks on anliholhriiii-al surface 
iineiimie blade lips bulbous, bases broad, hooks 20-34 
(28. it=IOi long, base 13-20(18, n=lO); on hotllliclkil 
surface of lemaele hook tips* sharp, bases elongate; 
from rows 5 in 10, (looks 1(1 ') small, uncinate. 21 53 
(26. n=IOi long, base 21-25 (23 n=IO). blade 
becoming much longei than base along row, largesi 
litioks ol rows elongate, falcate to Iriniigultn, 50-62 
l56. n-10) long, base 13-2(J (17. o=J0); lit'in rows 10- 
16. hooks Kid diminish m si/c remain uncinate; 
hooks 7(7'). StM i elongate, falcate to spinilomt; from 
row 20 distally. hooks If I') to 20 ( 20') small. 
UMcioaie. with narrow base and sharply rebatetl hook 
tip. 13-10 (15. n=l0) long, base 6-4 (7, n=10). closely 
packed, hooks on internal rind external surfaces 
elongate, spiniluim. longest hooks of each row 52-67 
(60, n—10) long, base 14 20 (18, n-10); final file of 
hooks of each principal row 35-50 (44. n—10) lone, 
base 8 17 (13. u=l(l). On bolhridial surlnee. distal to 
tow 5. space pteseni between final hook of principal 
row and central band of 10 files of smaller hook lets. 
Ai base of tenlaele. all booklets of band uncinate, with 
otoiigaie base; in melabasal region, houklels of outer 
files with short bases, 42-36 (35, n— lOt long, base 8- 
11 (10, o=10): booklets of inner files teiain elongaii 
bases 20-44 t35. n=IO) long, base 12-22 i It), n=|ll), 
Band ol booklets with I row ot Itooklets for each 
principal liiMik row arrangement of hand ofbookleis 
mil perfectly regular Adult unknown 

I’wii/Jataho.ihl'lioa ant 
iHd<|cesiV SluUikal, 1476) conib. tiov. 

(BIOS 10-18) 

OlaliulhrjwH aril Bilc|ees & Shankar, 1076. p|> 
110 174. fig, I (Ar/t/v srrnans Day. 1877, Karachi). 

M/'to : School ol Parasilology, Depanmenl of 
/oology. Universiiy ol Karachi (not examined i 

Uali nttl i t ainiiml: 

From Altai- wmtltix Day, 1877 : Pakistan ; I 
specimen, Karachi idem hv Dr l r . M Bilqees, 
BMNH 1080.5 IS 14 

kmm Into n tar I It i Kncr & Sicnubichnei. I,son; 
Auspaliu; 4 specimens. Brisbane. Queensland, coll 
M. K. Jones, n is. 1 607 tSAMA 2827) i. 23.x. 1007 
t S AVIA 2x261)1 

/>i ,\< riiiliaa 

Measurements from Australian specimens. Scolex 


3,1. 3 . 5 . 4 ,| mm long, maximum width in pars 
vaginalis 0.15.0 16. 0.22 nun. at posterior extremity 
0 04 1.10. 1.23 nun; pars bolhridialis 0,45, 0.40, 
0.55 mm, 2 bolhridin wi(h dislniet margins, posterior 
tillirgin ol each bolhridiirrri with 2 small but 
prominent fossettes; pars vugiualis vat table in 
length depending upon slate of eonirueinm ol 
specimen. 2 74, 3 11,3.50 mm; bulbs elongate, 0,50- 
(1.70 ( 0.57.11=5) linn long, 0.15-0,22 (0. IS. n=5) nun 
wide.lci\glli;width ratio 2.73-3.68 (3.26. n=5). bulbs 
direclcil almost laterally, Icrminufing at posteru- 
lalcr.il margin of velum; prehullmr organ absent, 
retraelor muscle originaling in anterior extremity ol 
internal wall of bulb, no gland cells present witlun 
bulbs: scolex craspedolc. length or velum 0.15 mm: 
scolex ratio (pho:pvag:pbulb) = 1:6.24:1.14. 

Tentacles with distinct basal swelling. 50, 60 in 
diameter at base, 40. 40 in diameter in mcitthusul 
region. Armature heleroactinthous. helcromorphoils; 
books hollow; distinct basal armature Basal 
armature with hooks l( I') on holhridiul surlnee 
greatly enlarged, bases close together such that 
blades uiicrdigiiaie. 10-70 (57 n=IO) long, base 20- 
30 (26, ii=5», I looks on posterior part of inicrnul and 
external mii laces of basal swelling arranged in c Id 
rows: hooks spiniform with UiUtow bases, 14-27122, 
n=IO) long. base. 4-8 (6, n=10); anterior purl of basal 
swelling on both internal und external surfaces 
devoid of hooks. P.xtcrnal surface of basal swelling 
w ith rmv of bill -shaped hooks. 25-32 (28, iv=lo> 
long, base 5-8 (6. n=IO). V1elabas.il armature; hooks 
arranged in ascending half rows; rows begin on 
lioiluidial smface, termimile on antihutliridia! 
surface; 6 hooks per principal row: very slight space 
between hook lilcs I and T on hothfulial siirluec. 
diminishing in width posteriorly and disappearing at 
level ol base, liooks 111') large, uncinate. 28-32 (30. 
n=5) long, base 18-26 (21. n=5). Hooks 2(2’) 
uncinate, smaller. 14-30 (25. n=IO) long, hjse 14-20 
i 17, n= 10 1 : hooks 3(3') erect;, uncinate with xluuplv 
recurved tips and narrow bases, 17-32 (22, u=l(i) 
long, base 5-8 (7, n=IO); hooks 4)4 ) to 6(6 ) 
spiniform with very narrow bases and recurved tips. 
20-3) (25. n=10) long, base 4-If) (6. n~IO) On 
uritihplltridinl surface, space present between final 
hook of principal row (6(6')) and central band of 
booklets. Outer file of booklets spiniform, 17- (0(23 
n=IO> long, base 4-6 (5, n=IO). separated from 
carnal band of 4 files of spirldonii hook lets 18-30 
173. n=l0) long, base 4-6 (5, n= t()>. single row of 
hook lets per principal row, Adult unknown 

Discussion 

Ihcadiiliihailiriaiii i/i/iwrwi has been described 
by several authors Union (1847) gave a brief 
description Ol the species bill did not describe the 
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umniiniv in ap;iri from noting itie closely 

spaced io\Vs ol hooks and llic increase m uumbei of 
hooks per row along the tentacle The redescripiion 
provided by Cruz-Reycv 11973> was iVJotc detailed 
inn ilie description of Hie tirmultire was liniileil lu one 
sillTace of the tentacle that on which the hook rows 
i onnnpnce. 

Palm vt ill. 11994) provided scanning dccnoti 
micrographs ol the armature- while Palm (1905) 
provided a brief summary ol the morphological 
lealmcs of R tlipsm tan and a re-interpretation of its 
annulutv He (1905, |997a) proposed that ihe 
urinalurc was of die typical heteroacanllions type 
with die hook rows beginning oil the internal .surlaee 
and terminiliiu! on the external suifuee of the 
tenluele, will tout extra rows of hooks on the latter 
surface. The armature had previously been 
considered to he of the atypical hcTcToacanlliotis type 
in which additional hooks are usually picsent on .lie 
external surlace of the tentacle (Idol I fits 1942). On 
the basis of this re interpretation, Palm (1995| 
cavilled a new family, Pseudolobotliriidae. Ibr the 
species, although lie cited it .subsequently as 
"Pseudolobotliiiitlae Ward 1954" (Palm 1997b. p. 
75) The current re-description of the species 
provides morphological evidence which contradicts 
Palm's 11995. 1997a) hypotheses, firstly, the hook 
rows in R (IIrhwiiih begin on ihe aulibolltndiul 
smfacv ol the tentacle and end on the hotlindinl 
surface, a lealure which has not been recoided 
previously in this species. In most Irypanoriiynehs. 
the principal owes begin on the internal surface and 
lerminaie on the external surface (Dolll'us 1942: 
( nmpbcll Ac fK'veritlge 1994). Fxccplfoiis to this 
panerii arc die genera K ‘lanitti fai/ei & Radtijkovie. 
I9K9 iimJ Rmchnstmth'lla Doll fits. 1940 , -with rows 
beginning on the btilliridial surface of the tentacle 
(Campbell & Beveridge 1994' Beveridge & Jones 
21)0111. Piilm cl III. (1994) and Palm (1995. tigs 155. 
157 1 mistakenly identified Ihe inlibollirklial surlace 
as die external surface and Ihe botliridial surface as 
die internal surface in descriptions of die armature. 
Palm 'Subsequently (1997b. figs Ic.di ideniiliecl (lie 
hoi In ullal sit it ace as the external surlace. 

I he second significant feature noted here fill the 
first lime in this species, is the space between the 
principal rows ol hooks and those occupying the 
eeitire of the hothridiul surface of Ihe tentacle. This 
space is dourly visible in various views ol Ihe 
letiindc hut may be obscured when detached 
tentacles are manipulated in glycerine (Fig 5), 
cornpriwsine some hooks against die surface ol die 
leni.iete. In add)lion to the spaces observed, there are 
significant differences m shape between the books at 
the cuds ol the principal row s and Itiosc in die eeitire 
of ihe Ivotltrillial suriace of die tentacle (Figs 7. Si. 
I or these reasons, the iiiteiptetntion advanced lieie is 


IS'j 

that the principal rows terminate as they approach 
the botliridial surface anil that die booklets on the 
hotlindinl surface form a "’bund’', With each row in 
the band corresponding to a principal book row. This 
ilderpn-taiion conforms with the limited 
observations ol Union (1H071 ami Dollfus (I042i 
that there are no "extra" iovvs of ItooRs On the* 
hulhiidial surlace Tile distinct "band" is a 
L'luiftictcrislic ol the poeciloucantlious (rypanor 
liynehs in die system ol' Dollies (1942) or the 
olobotlu'ioids in Lite system of Campbell ft 
Beveridge (1994) and is a lealure of the rClutoJ 
ouihotbi'iid genus RiH'i'ilunrhlium Onllftis. 1929. in 
which there are three rows of booklets fm each 
principal row (Bevel idge ft Campbell 1990). 

Consequently. R ilipxiu iwi is an oloboihrhm] 
Irypanorhvneh on the basis of its armature anti is 
allied with Pi «»« 'iltitti •ixiaiiu in the family 
Ohibolhriidae, An taliliiional family. Pseudo 
tnhnthriidae, is nol requited and wc therefore place 
Palm's (1995) family as a synonym of Otobolliriidae. 

There are. nonetheless several unique lealmcs in 
the armature ol R ilipsinum. the dramatic increase 
in numbers ol hooks per principal row along die 
tentacle has been reported lion) no other 
ii vpanoiliync'li eestode. I'hc number ol hooks m (lie 
principal row is usually constant ot ditnirii,sites 
dislally along the tenglh of (lie tentacle. In addition, 
il is unusual lot the filial oi peimliiman* hook ol die 
principal row to be the longest. Usually, die largest 
hook is at the commencement of or in the middle ol 
the principal row. Thus there are adequate reasons 
lor maintaining P (lipiihvni as an independent 
species. Comparison ol Australian specimens with 
material in museum collections suggests that P 
tlipxdt'uni is a cosmopolitan species which is 
morphologically uniform throughout its geographic 
ranee The material examined from Australia and 
other regions considerably expands the host range of 
the species. 

Doll Ins 11942) sub-divided the genus Ouihnihrfiwi 
into two suhgencta and erected the sub-genus 
PxriiiltitiiOflOiriutH (with type species O. JipMiciwt ) 
primarily on the basis ol at mature The sub-genus 
Okihmluiiiin was characterised us having exlra 
hooks or hook rows on the external suit ace ol the 
tentacle, while ill RscnJnltifmlinum. the numbers ol 
hook rows wcic ihe same tut both surfaces of the 
tentacle TJollfus (I942i also noted ilmt in 
PxcudiiH'hi'thnant die bulbs were elongate, while in 
Otahaifirinni they weie geivepilly sltorl Yam.igmi 
(1959) also subdivided OlolMln ww into aifi-genera. 
basing the division primarily on Ihe lengths ot the 
bulbs and designating r K tmsww i as ihe type species 
of the sub-genus Rst-tidnialatihninti. apparently 
overlooking the taxonomic decision oi Dollies 
()‘)42i Schmidt (19X0) did nol accept Vamaguu - 
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(I0S0) subdivision while ( umpbell Ar Beveridge 
tl‘104) accepted the suh-genera but following 
Ynmagiiti 11 OS 1 )I. emtneou.sly tiled O linsiawi as 
the type species of die sub-genus PseinlnU'bolhrniin. 
Schmidt i loxt>) did not recognise Lite two xiih 

gCIICM. 

I'm/ Reyes 1 1971) redescribed (>. dijisuemn jiiil 
considered Otohulliriiiin iiixifpie I inton. 1005 ns its 
synonym lor reasons which were not explained. 
< 'oiisei|iicitlly. die IhrU list tor /' dipsm uni given by 
I’nlm 11005). which follows Cm/-keyes (I075j. is u. 
composite, As O. uisipue is here regarded n.s a valid 
species based on die rcNje,script ion by Hildreth Ac 
l iimsiteii (|0X5), the valid records ol (J. ilipsaiuni 
are therefore those listed in the synonymy Dollllis 
(1042) reporieil as possible specimens of O 
ilip.xilrnin. (demeerei collected from he/v/te/mo 
ipiutlrtjili\ and lirurluih nieriis- utniim (Valenciennes. 
HMD {-Oi“fVix\i uiuilii) from Poinle Padron. 
ton go I =7virc), The illustrations of die specimens 
iDollfus 1042. lip 157) suggest that ilicy belong lo 
an uiulescrihcd species related to (>, hisf^tie, based 
on specimens I’rotti the same geographical region in 
Dulllus' eolleelion (MNIINi. There tire nu 
specimens ol P dipxuemn in the Dolllus collection in 
VIMl\ and therefore Dolllus’ (1042) records have 
nut heen included in the current list of hosts ol l J . 

bikjees & Shank,it 1 1070) described <0. mil hiiscil 
on plemeei'ci from the musculature of a catfish. 
\nih wmitlh from Pakistan. They distinguished it 
Irion congeners primarily on the H,tsjs of nunibcr of 
files ol hooks.-and the laterally divergent bulbs I'hey 
did not, however give a detailed description of its 
armature. The three Australian specimens examined, 
also from a cattish,. I rim, gmef/it, are identical to (J. 
tint based on compaiisotLs with a specimen in 
BV1NII from the type host and locality, idemilied by 
Dr I5ih|ces. Roth the xeolex shape and the armature 
are highly distinctive. The pais vaginalis is 
extremely long and slender and the bulbs extend 
latetallv as in O. pctii'iruns Linton, 1007, n 
pepluikus Dollfus. I ObO and ( > lan.isi Shields, 10X5 
Palm (1005) considered O kurisi lo he a synonym of 
(> penetrans OUihntftriuHi jrcni'tmm has a basal 
swelling and distinctive basal armature its does i) 
urii, However while the mchibustil armature ol (). 
pnirmius consists of principal rows of seven hooks 
with ivm intercalary hooks between each row (Palm 
1005; Palm el ill 10051, there are sis hooks jn the 
principal row in O ,mi followed by a file of hooks 
(?(/')! repainted from the previous file by a distinct 
space |Fig. Ih), In the centre of the unrihoihiidinl 
snrlaee ol die lentil tie is a hand of booklets- four lilts 
wide. The meiahasal armature of O. urii differs 
Ihenetoie finm every species ol r hohnibriitm in 
which tins leantrv lias been adct|!i.ile|y dcseiihcd ( D. 


penetrans. (>. pephrikax. O. pK/g/m, u mimmini 
Snhliapiadlia, 1055) lull resembles that ol the genera 
Pseiiilopibalhriitin and Pueciluiuixmiin. both of 
winch have hands of booklets oil die external si u lace 
of the tentacle iPalm 1005: Beveridge A: Tamphell 
lOOoi, r iiahiiiliniiin urii differs trom P. dipxuewn in 
possessing a distinctive basal swelling and armature, 
as well as lacking an increase in the number of hooks 
per principal row along the tentacle and having die 
rows ol hooks beginning on the holhriditil surface ol 
die tentacle rullvr than the nnlihulhndinl siulaee as 
in P (lipsiteitni ll differs from Pnt'eiltiiii isirmn in 
having only one row of booklets per principal row 
compared with three in PiiPt iluiu ixiritpt (Revet idge 
& Campbell 1006). 

Olobuthriimi w ii also resembles Pita ilnacanibimt 
nneui, described by Palm (1005) limn an 
unidentified catfish from Papua New Guinea The 
seolex ol P /meni appears to differ in having mi 
extremely thick tegument, being much broader in die 
pars, vaginalis 1 0.75 mm in P invent, 0 17 min in O 
urii) and having longer bulbs t |.l mm in /’ on mi. 
0 57 mm in (>. urii). The basal urniainre of the two 
species is remarkably similar. They differ however, 
in that while nueiti has u cliahiclle composed of 
ir1<uigulat hooks on the external surface ol us 
lenhtcle, (4 urii has a hand ol booklets. 

While it may he possible lo advance arguments for 
the erectii'ii of a new genus to accommodate <> aw. 
the existence of two motvolypie genera willtin Ihr 
DlobotIniidae. Psmulolnbtflfrrinm anil Pinnihnu iuniin. 
as well as uneeriiiiutlesi-’oiieeiiiiug relationships with 
the motioiypie genus Pneeiloiit iiniiumi, leads us to 
adopt a conservative approach in allocating O. urii To 
die genus Pseudnhiholluiiwt. The definition of the 
genus must now include species with and vvllliom i 
basal armature and with the hook rows originaline on 
either the holhridinl or antibolliridiul surfaces ol the 
lentacle. flic key feature which distinguishes 
l J )eiulni(ibtiilu ititii from Oivhoitiriiiin remains die 
eharacii-r ideiiltlieil hv Dolllus (I*»4I2) namely that 
(lie i huh her of rows of hooks on the external surface 
ol Ihe tentacle ts the same as on the internal snrlaee 
in Pseiiiliiiiihtiilirwni whereas there are 11100 ' row x 
ijti die extciml snrlaee m Otobiiiiirntin 
PsciiiJiihifioiliriutii and Pun iluw iunun hoili diller 
from uiiihorliniiiu id possessing a band of booklets 
on the tentacle r.ilher Ilian .1 single row ol' honks 
micrpolaled between the intercalary rows. 
I’sriiiliUultiiihriiiiu differs from Pncciititu'istnnu in 
possessing one row of hand hooks per principal row 
compared with three rows of hand hook% m 
Piieiilaiteixtnuu. All three genera diller fioni 
Ibiiciliiueiiiitlitiiii which possesses a ehainetlc in die 
iuetiih|is,il t'egion, Details ol Ihe slmbila as Well as 
the addition of new species to these genera may 
lacdihile the clarification ofitieli relationships vvlneh 
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remain obscure at llie present time. 

The genus Pst'iulotnlvilliriwu. us described here, 
includes two distinctive species of ceslodes. 
mtei mediate between Oi<>h<ithrinnt and 
Poet iltintisinnli. It may ultimately need to be 
dismembered, bui indicates u hitherto unsuspected 
degree of diversity within the Quiboihrlidnc, 
suggesting thill ndditioiutl novel species await 
discovery. A revised generic diagnosis is given 
below. 

P.uvtltniib/tlhriiwi Doll (its, 1042 

Definition 

Oloholhriiduc Dollliis. 1942 Scolcx eraspedole. 
Two botliridia with pair ot' Ibsselles on posterior 
margin Pars vaginalis elongate. Bulbs elongate; 
retractor muscle originating from anterior part ol 
bulb; prehiillw organ absent. Pars postblilhosa 
abscnl. Armalua- heteioactinthous, heteromorphous: 
Ilooks hollow. Distinctive basal annulUie present or 
absent. Hook rows begin on botliridia! or 


wo 

antilHilhridiitl surfaces of tentacles, terminate on 
opposite surface of tentacle; space present between 
principal rows and band ol booklets on bothridial or 
anlibolhridial surface of tentacle; band regularly 
arranged, with same number of rows as principal 
rows. 

Type species; tlipMuitin (Unton, IS97). 

Other species; P. arii (Bilqces & Sbaukat. 197ft .1 
comb. nov. 

Acknowledgments 

'The authors wish to thank I.. R. G. Cannon. D. I 
Gibson and R. J. I ichtenfels for access to specimens 
held in their collections, B. G. Robertson, P Speare. 
S. C. Barker. R. A. Bray, I, II. CribK R. J. G. I ester 
and II W Palm for collecting specimens examined 
during this study, and M. Gomon. The Museum of 
Victoria, for advice on fish nomenclature. Financial 
support was provided by I he Australian Biological 
Resources Study and the Australian Research 
Council. 


References 


Amis, u |<, i|997i "Manne fishes ul liupical Australia 
mill Small Cast Asia.’ (Western Australian Museum. 
Perth 1 

Baiis. 1< M i 1990) A ehetkhsi ul rlie Ilypunorhyikha 
(Pl.iiyhelmmihi's: (estodai of the wmlil 1 1955- I9K5). 
V’flt y/fl. ft nli\ /m>t. Si i- Nn I. 1-218 
Hi vi miMfi, I, iV C Wit'Uia i. R. A. (IWft) New records and 
ivdcseiipiiurts t»f irypamnhynch cestudes from 
Australian fishes Net. S, Ansi. Mitt. 29. 1-22 

_ N. I-’ai.m. H. W. t 1999) Preliminary 

cludisfte analysis ni genera Ol 111C eestmle mdei 

IrypanorltviKha Dicsini', 1X03. .S'l-.o, Porositol. -t2 29 
49 

At IoINI.s, M. K. I 2000) Pni'liiiMiiiiirlln 
a i‘Wiifii<‘ni it sp (Cesimln - Trypannrhyncha) Ivbiii 
Australian ilusyutid ntul rhinobaiid rays. Ibiil. 47.1-K 
Itll.iJI'l-s, I . VI, A SlIAPKAT. N. I 1970) (JlohotlllVWl tlrii sp 
ii in the lisli Arius scmiiin (Day) from Kurnchi coast. 
Ijur/r. Puklsiiw 27. 119-124. 

1'AMI‘HH I R. A. ,t Uhvi KIIMil. I. 11-994! Oder 
1 1 vjsaiorliynehu Diesmg. ISM pp. 51 148 In Khalil. I. 
I-.. .1 olios. A & Idas k. A. I lids) "Keys to the Cotmte* 
.a Verti-hrates" i CAB Interiiaiiomil.AValliiiBloixl). 

('m /- Ki s l s. A. i 1974 1 L'estodos Je peees do Mesjeu. I 
it. ik-sL ripoion del -rtibgeiiero Omhiiilih iin 
U'seiuh>lt)l>t‘ll>rinm) Dollliis. 1942 \ de In espeeic 
Oluhntltntmi \l’.\ illiwuiti I inton, 1897 ,1 mil liM. 
II if I Univ. Nil. Alt It m. Musti’n, A'T '/mil 44 25 54. 
Dm.i n s. It P. (P.M?) Blades eritutues '.n k-s 
ii5irarliyik|ues ilu Museum de Paris. An It. Mu*, not. Him. 
mu Puns, h . «•> 19. I -4(1(1 

tin lvRi-.itI. M. IV t t L.l mm i is. It. I). 1 19X5) ITcseripiit'll ol 
OltilHillIrtnitt UtsisiHf plerncercus ((.’esloda: 
1i vpataii'tiviiehui and its ineidenec in sMlIisli Iioiii ilu- 
Call!'o| I ivuikiurut. Pm< IMimuiM. Sue. Wtt.sh.S2i 44- 
80. 

Hl 4 a,.CK, I |1 IJ9541 A new sps-s'ies i.l Olohitfhi'inilt 
(Cesinda: I'rypauorltvitebu) hum An.-ilrulian Ashes 
Ptntniniltni y 44. to 70. 


Jovi.li>:. C. At Bai it, .1 Cl. (1950) Ccslmles. Pottnr i It 

f'nnwi' 50. 1-6 11 

L in ion. L. (1X97) Noll's on larval ccstode parasites ul 
fishes. Pm\ V. V Nat. Nht a l*>. 7S7-824 

_ I |90l i Parasites uf fishes of the Wood's Hole 

region. Ilnll. I’. V. CnllWI. I-hit I islitn. 1X99. 405 492. 

_11905) Parasites ol fishes of Rejuldri, North 

Carolina. Hull. Bur. Pith. 1904, 421-42,8. 

_1 |9|5l CesliHlu pp. 5X5 5X9 In Summer. I- B 

Oshurn. It. C. At ( ole. I .1. Ibds) "A Catalogue ol the 
Murine l amia ul Woods Hole and Vicinity Part II 
(hiilleiilt of the Buierni of Fisheries, Washington!. 

_ (1924) Notes on ijesioik- parasites ot sharks and 

skates. Pitir. U. S. Not. Mtis. <>4, I III. 

P.M m H- (1995) Llntersuclumgeu /ill sysieuiliuk von 
Riisselh.illdwuniicril (<Vx|m!u Tiypaiimliynelv.il aus 
adantiss'hen I ivehen. Hut. Instil. \{.'tir\L Kiel 275, I 
248 

(1997a) An alterunlive elassifiealmn ol 
trypniinrhynch ceslodes ciinsnleiing the teniaetilat 
Li. iuutuie as tieilU’"I limited importance Sml. Pufomlttl. 
57. X I 9.2. 

(19971)1 Trspanoiliyneh cesloiks of 
ooiaim-ivi.il fishes from northeast Bruriliju c-o.ist.iI 
waiters. Mem Inst. (I.Mi’i ihln Ci'tt: 9|. (i9 79. 

Mill I i k. II At Pi It nsl N. F. 1 19951 Plnhnllirimti 
pt'Httiniiis tCeslodn : I'rypaiiorliviich.i) in the llcsh ol 
heloiiis tisli from J-’liilippinu waters, Im. .1 Punisnol. 25. 
749-755, 

_ , Olili-MV.lt.. A * Mol i i n, H. 1.1994) 

liypanurhyiicliirl lislies of eonnnereial inshore tishes ol 
Ills’ West Airis mi s-oasl. At/unl. t.tv, A? 7. I5t-lfv) 

Paxton, j. r„ ihmsi.. p. f.. ai.i.i-n. t'.i. If .V Hvm.ia. J 
(19X9) Pisses Peiroihy/oniidae to Carangidm- 
"Zoological I :,i; 1 1 1 ,y.Ui- ol Aiisli'.iliif . Vol. 7 i Australian 
(.iovcrnineiu Publishing Xervice. ( aiiherml 

PtSINIk. T. (1954) B llli-llslilsks 1 /-III Kcmiltlis 'ler 
Ktlsselhuinlwuriner, /.out. Mtltrb. Attar. 58. 1-20. 



162 


I. BEVERIDGE , R. A. CAMPBELL & M. K. JONES 


Rohins, C. R., Bailey, R. M., Bond, C. E., Brooker, J. R„ 
Lachner, E. A., Lea, R. N. & Scott, W. B. (1991) 
“Common and scientific names of fishes from the United 
States and Canada. Fifth edn” (American Fisheries 
Society Special Publication 20, Maryland). 

Schmidt, G. D. (1986) “Handbook of Tapeworm 
Identification" (CRC Press, Boca Raton, Florida). 

Southwell, T. (1912) A description of ten new species of 
cestode parasites from marine fishes of Ceylon, with 
notes on other cestodes from the same region. Ceylon 
Mar. Biol Rep., Part VI, No. 22. 259-277. 

_(1913) On some Indian Cestoda. Rec. hid. Mils. 

y, 279-300. 

_(1924) Notes on some tetrarhynchid parasites 

from Ceylon marine fishes. Ann. Trap. Med. Parasitol. 
IS, 459-491. 


. (1929) A monograph on cestodes of the order 

Trypanorhyncha from Ceylon and India. Part I. Spot. 
Zeyland. 15, 169-312. 

_ (1930) Cestoda. "The Fauna of British India 

including Ceylon and Burma” Vol. 1 (Taylor & Francis, 
London). 

Ward. H. L. (1954) Parasites of marine fishes of the Miami 
region. Bull. Mar. Sri. Gulf Carihb. 4, 244-261. 

Yamaguti, S. (1952) Studies on the helminth fauna of 
Japan. Part 49. Cestodes of Fishes. Aria Med. Okayama 
8, 1-78. 

_(1959) “Systema Helminthum, The Cestodes of 

Vertebrates, Vol. 2” (Wiley Interscience, New York). 



